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Specification 

1 . Title of the Invention 

Handwritten character input device 

2. Claims 

(1) In a handwritten character input device wherein characters are handwritten, one character 
at time, by means of an input pen into a plurality of respective input area frames displayed in 
partitioned fashion on a character locus detection panel that detects the character locus data of a 
handwritten character in each of these input area frames, 

a handwritten character input device characterised in that: in respect of each input area 
frame, there is provided effective input area setting means that sets an effective input area by 
expanding the area of this input area frame; an expanded effective input area is thus set up in 
respect of the input area frame in which the presence of the tip of an input pen in this input area 
frame is detected by this effective input area setting means; and thus character locus data is 
detected within this effective input area. 

3. Detailed Description of the invention 

i) Field of industrial application 

The present invention relates to a handwritten character input device that inputs handwritten 
characters. 

ii) Prior art 

Now that Japanese language word-processors or personal computers are close to becoming 
a reality, persons who are unfamiliar with keyboard operation or who dislike keyboard operation will 
be numbered among the users thereof. Handwriting recognition devices aimed at such persons for 
Japanese language input that require practically no training to operate have recently been brought 
into production and research and development of such devices is being vigorously pursued: a 
detailed report of such devices is to be found in Nikkei Electronics, 5th December, 1983 "Online 
handwritten kanji recognition with relaxed restrictions regarding handwritten input, permitting for 
example cursive script input". 

As shown in Figure 3, a handwritten character input device typically comprises as its input 
means an input pen (1) for writing characters and a character locus detection panel (hereinbelow 
called a tablet) (2) that detects the movement locus of the pen tip of this input pen (1). 

On the tablet (2) of the handwritten character input device of this Figure 3, in order to cope 
with a plurality of characters, a plurality of input areas (3)(3)... are displayed in the form of frames, 
and. for each of these input areas (3)(3).., the tablet (2) detects the character locus of the pen tip of 
the input pen (1) corresponding to one character. 

(iii) Problem that the invention is intended to solve 



A handwritten character input device as described above was subject to the drawback that, 
since the frames o( the input areas (3)(3)... are fixed in area, when a character is handwritten by the 
input pen (1) into the input areas (3)(3), if the locus of the pen tip of this input pen (1) departs even 
by a little from the frame of the input area (3)(3).,., or enters an adjacent input area (3)(3), the 
character locus data in respect of such a portion that is outside the frame is lost and the complete 
character locus data corresponding to one character is not obtained: consequently, the result is that 
character input becomes impossible. 

(iv) Means for solving the problem 

In a handwritten character input device according to the present invention, in respect of each 
input area frame of the tablet, there is provided effective input area setting means that sets an 
effective input area by expanding the area of this input area frame; an expanded effective input 
area is thus set up in respect of the input area frame in which the presence of the tip of an input pen 
in this input area frame is detected by this effective input area setting means; and the character 
locus data is detected within this effective input area. 

(v) Action 

With the handwritten character input device according to the present invention, whilst writing 
of a character is being performed by the input pen in respect of a given input area frame of the 
plurality of input area frames of the tablet, an effective input area is set up whose area is magnified 
compared with the area of these input area frames, so the locus of the character can be detected 
even when the locus goes beyond the input area frame, so long as the locus stays within this 
magnified effective input area. 

(vi) Embodiment 

Figure t shows the construction of a handwritten character input device according to the 
present invention; Figure 2 shows a plan view of a tablet, given in explanation of the operation of 
the device of the present invention. 

In Figure 1 , (10) is an x.y co-ordinate detection circuit incorporated in a tablet as shown in 
Figure 2 of for example an electromagnetic induction type: the position of the pen tip of the input 
pen on the tablet i.e. the locus of movement of the pen is detected by the x.y co-ordinates over the 
entire surface of the tablet, and this co-ordinate signal (x, y) is output. (20) is a frame signal 
detection circuit that, if the x.y coordinate signal (x, y) from the aforementioned x.y co-ordinate 
detection circuit (10) is contained in a specified input area frame (3) of the m-th row and n-th column 
of the plurality of input area frames (3) and (3)... that are displayed in the form of a matrix on the 
tablet, outputs this frame number [m, n] and that also outputs a frame number transmission signal f. 
(30) is a register that stores and holds the frame signal [m, n] obtained from this frame signal 
detection circuit (20) and (40) is a decoder that detects the fact that the content of this register (30) 
is in the clear condition, and outputs a clear condition detection signal g: if a frame number 
transmission signal f is generated from the frame number detection circuit (20) when the clear 
condition detection signal g is output from this decoder, the AND (50) signal h of these provides a 
setting signal for the aforementioned register (30). In other words, the frame number [m, n] that is 
stored and held continues to be held without being rewritten so long as the register (30) is itself in 
the clear condition. 

(60) is an effective input area identification circuit: this inpul area identification circuit 
identifies whether Ihe co-ordinate signal (x, y) from the x.y co-ordinate detection circuit (10) is 
present in the effective input area or (3U), indicated by the broken line frame in Figure 2, having an 
area that is uniformly increased by about 70% in the vertical and horizontal directions compared 
with the area of the square input area frame (3) shown in Figure 2 represented by the frame 
number [m, n] stored in the register (30). Specifically, if the co-ordinate signal (x, y) is within this 
effective input area (3L), a valid co-ordinate signal i is output; contrariwise, if the co-ordinate signal 
(x, y) is outside this effective input area (3), an invalid coordinate signal j is output. It may be noted 
that this invalid co-ordinate signal j is a clear signal of the register (30). 

(70) is a gate signal for permitting passage of the co-ordinate signal (x, y) from the x.y co- 
ordinate detection circuit (10) only when the valid co-ordinate signal i is received from the effective 



input area identification circuit (50). (80) is an effective input area co-ordinate conversion circuit 
that, when the frame number [m, n] that is stored in the register (30) is received, converts the co- 
ordinate signal (x, y) that is then obtained through this gate (70) into the co-ordinates (X, Y) of the 
current effective input area: by means of this circuit (80), normalisation to the common co-ordinates 
(X, Y) can be achieved for any effective input area. 

Next, the operation will be described with reference to Figure 2. First of all, when the writer 
touches a point within the input area frame (3') in the displayed second row and second column with 
the tip of the writer's input pen (not shown), the frame number [2, 2J of the current input area (3') is 
detected by the frame number detection circuit (20), based on the co-ordinate signal (x, y) from the 
x. y co-ordinate detection circuit (10). As a result, this frame number [2, 2] is stored in the register 
(30), and, in this way, for example only in respect of the input area frame (3') of the second row and 
second column that constructs a square of 10 mm x 10 mm, an effective input area (3L) is set up 
that constructs a square of for example 17 mm x 17 mm that is wider than this frame. In this 
connection, the means adopted for setting up the effective input area (3L) that is here referred to 
are realised by an effective input area identification function implemented by an effective input area 
identification circuit (60) and an opening/closure action of the gate (70) performed in accordance 
with the result of this identification: irrespective of whether part of this character locus departs from 
the frame of the input area (3') or enters an adjacent input area (3), so long as input of this 
character or character portion is effected within the effective input area (3L), which is of larger area 
than the frame display, the co-ordinate signal (x, y) constituting the total character locus data of the 
character portion will be able to pass through this gate (70). Consequently, even if, as shown in 
Figure 2, a writer, in attempting to write the [Japanese hiragana] character "ne" in the input area 
frame (3') of the frame number (2, 2], allows the character locus to depart somewhat from this 
display frame, if the character locus is completely present within the effective input area (3L), the 
co-ordinate signal sequence (x, y) of this character "ne" will be converted to a co-ordinate signal 
sequence (X, Y) that is standardised by the effective area co-ordinate conversion circuit (80), and 
will be accumulated in the buffer memory circuit through the gate (70). When the writer finishes 
writing the character "ne", the tip of the writer's input pen leaves the effective input area (3iL), so 
this fact is identified by the effective input area identification circuit (80) and this circuit outputs a 
valid co-ordinate signal j: this signal j is input as a termination signal to the buffer memory circuit 
(90) and accumulation of the co-ordinate signal sequence (X, Y) constituting the total character 
locus data of the character "ne" by this circuit (90) is thereby terminated. 

Furthermore, when accumulation in the buffer memory circuit (90) is completed, the register 
(30) is cleared, and storage of frame signals for input of a new character is performed. 

(vii) Beneficial effect of the invention 

With a written character input device according to the present invention, while writing of a 
character is performed using an input pen in respect of a given input area frame of a plurality of 
input area frames of a tablet, an effective input area is set up that is of increased area compared 
with the area of the input area frame in question, so detection of the character locus can be 
achieved even if the character locus departs from the input area frame, so long as it stays within 
this expanded effective input area. 

Consequently, even if, when the writer attempts to write into the input area frame, the 
character locus departs somewhat from this frame, input can still be achieved instead of such 
character input being disabled: the burden on the writer is thus decreased, so an improvement in 
input speed can be expected. 

4. Brief description of the drawings 

Figure 1 is a layout diagram of an embodiment of a handwritten character input device 
according to the present invention; Figure 2 is a diagram showing the action of this device; and 
Figure 3 is a plan diagram of a tablet. 

(1)... input pen, (2)... tablet, (3)... input area, (3L)... effective input area, (10)... x.y co-ordinate 
detection circuit, (20)... frame number detection circuit, (30)... register, (60)... effective input area 
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identification circuit, (70)... gate, (80)... effective input area co-ordinate conversion circuit, (90)... 
buffer memory circuit. 

Applicant: Sanyo Electric Company Ltd 

Agent: patent attorney Shizuo Sano 

Figure 1 

10 x.y co-ordinate detection circuit 
20 frame number detection circuit 
30 register 

60 effective input area identification circuit 
70 gate 

80 effective input area co-ordinate conversion circuit 
90 buffer memory circuit 

Figure 2 
"ne" 
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